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1. Introduction 

During RAN1#69, the following working assumptions were agreed [1]:
· If  a CW is transmitted over two layers, data from the 2 TBs mapped to the same CW are interleaved

· Interleaving is done at the symbol level.
This working assumption was based on the observation in [2][3], that transport block interleaving within one code word can provide gains particularly for high geometry UEs. Based on [2], this contribution proposes an interleaving structure for transport block interleaving within one code word.
2. Symbol level interleaving
It has been agreed that the CQI feedback shall be per code word. Consequently it will serve as quality indicator for up to two transport block. If two transport blocks are transmitted in one code word and no interleaving is applied, each transport block is transmitted over a different layer with different propagation conditions. Hence, to guarantee that the BLER target is reached, the CQI report has to have a strong connection to the weaker layer. This is particularly important since both transport blocks have to be transmitted successfully to have the codeword acknowledged by the UE. If one of the transport blocks fails, both transport blocks have to be retransmitted. Hence, the retransmissions are defined by the weaker layer. If the two layers have very different propagation conditions and the transport block size is defined by the weaker link, resources are not fully used. 
Naturally, if the two layers transmitting the transport blocks of one code word are correlated, their propagation will not differ much and the benefits from interleaving will decrease. However, in order to benefit from MIMO in general, layers should have minimal correlation. Moreover, interleaving will not result in negative gains.
If interleaving is applied, both transport blocks are distributed (equally) between the weaker and the stronger layer. Hence, the performance corresponds to the average of both layers. The reported CQI value can also be calculated based average of both layers and the capacity is used optimally.

As a consequence the introduction of transport block interleaving within one codeword seems to be well justified.
The symbol level interleaver shown in figure 1 has an input sequence of symbols
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and provides 2 interleaved sequences 
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Figure 1: Block diagram of transport block interleaving
As proposed in [2], a altering between the two input sequences is sufficient to distribute the symbols equally between the layers, i.e.
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Proposal 1: If more than one transport block is combined in one code word, the symbols of the two transport blocks are interleaved.

Proposal 2: Apply the interleaving scheme described in equation (1) and (2).
3. Conclusions

In this contribution, motivation for interleaving symbols of two transport blocks within one codeword is given. Additionally, an interleaving structure is proposed. 
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